Keywords high-resolution X-ray diffraction (HRXRD), reciprocal space mapping, in situ material characterization, single crystal silicon, finite element analysis (FEA) * Corresponding author: andreas.schifferle@helbling.ch
. a) Schematic depiction of the Rocking Curve (RC) measurement on the (004) reflection along the y-axis of a tensile specimen which is loaded with 1N. b) The whole set of measured RCs which is separated in the contribution parts of different positions on the specimen. The RCs confirm the very precise alignment of the sample distinguishable by an almost perfect overlapping of measured curves before and after the central region. c) The difference in lattice spacing in the center of the loaded specimen with respect to the region of the alignment leads to an additional peak on the right side of the alignment peak at 34.5632° (nominal value).
B. HRXRD-Measurements: Si(004) RSM pattern
The impact of mechanical loading on the RSM patterns in general as well as on specific features was assessed by means of sequentially loaded specimens. Additional 2 scans confirm furthermore the highlighted main features by means of two peaks separate by a 'hole. The presented figures of are taken from [42] . An evaluation of these patterns with respect to loading, peak position and intensity is depicted in Table S1 . 
C. Simulated RSM-patterns on the Si(004) reflection
Related to the introduced approach, the impact of the considered number of element layers on the simulated patterns was investigated by their systematic consideration or omission. Figure S3 schematically depicts the assessed area related to the (004) reflection. The presented figures of are taken from [42] . Fig. S4 (top left) . The consideration of all elements provides several data points outside the applied measurement range for  and 2. Within the (004) RSM measurements, these artifacts are caused by the edge-elements at the transition area between broader and center part. Consequentially the picture sections were defined to be conforming to those of the measured patterns. The same effects were observed within the (440) patterns where the edge-elements were found to be responsible for the remarkable expansions ('arms') in -direction, cf. 
D. Shape Functions
The analytical approach was based on the following Abaqus internal definition of elements and shape functions. The isoparametric element coordinates (g, h, r) span a range from -1 to +1 in an element, [21] . Shape functions: 
